Recently, the monogenean, Neoheterobothrium hirame has been prevailing in wild and cultured popula tions of the Japanese flounder, Paralichthys olivaceus, in Japanese coastal waters (Michine, 1999; Miwa and Inoue, 1999; Ogawa 1999) .
Immature worms and adults of the parasite respectively infect the gills and buccal cavity wall tissue of the host fish and feed on the host's blood, causing anemia in the host. However, information on the biological characteristics of the para site is scarce and the control method for the parasite in festation has not been developed.
In this study, we examined effects of temperature and salinity on the viability of N. hirame eggs as a first step toward the development of the control method. Furthermore, there is a possibility that parasite eggs in the wastewater of fish-rearing facilities in which infected flounder are reared have become one of the sources of infection of wild Japanese flounder. We also examined the killing efficacy of chlorine treatment, which is often used for treatment of wastewater containing pathogenic agents, on the hatching ability of N. hirame eggs. 0.556-0.695 mm long (mean: 0.626 mm) and 0.054-0.064 mm wide (mean: 0.060 mm), being provided with a straight appendage at both ends (n = 20) (Fig. 1 ). When hatching, the basal part of one appendage broke and an oncomiracidium swam out of the egg (Fig. 2) . Oncomiracidia were 0.184-0.234 mm long (mean: 0.204 mm) and 0.049-0.074 mm wide (mean: 0.063 mm)(n = 20), when flattened between glass slides and cover slips (Fig. 3) . They were not provided with eyespots and showed no phototaxis. When the well plates were kept still, oncomiracidia stopped swimming and sank to the vessel bottom. When oncomiracidia were agitated by shaking the vessels, they began to swim vigorously.
Effects of temperature and salinity
More than 85% of eggs developed and hatched
Figs. 1-3. Eggs and oncomiracidium of Neoheterobothrium hirame.
1, eggs before hatching; 2, eggs after hatching; 3, an oncomiracidium.
Scale bars are 0.2 mm in 1 and 2, and 0.1 mm in 3. hatching clearly showed a linear relation (Fig. 5) .
Eggs showed similar hatching rates in 1/3, 2/3 and full-strength seawater (Fig. 6) . While, in 1.5-strength seawater, hatching took longer time and hatching rates were significantly lower than those in the full-strength seawater.
No hatching was observed in distilled water and double-strength seawater.
Effects of chlorine treatment
Fifteen-minute treatments in 5-50 ppm available chlorine concentrations had a minimal effect on egg hatching rate (Fig. 7) . On the other hand, the final hatching rate of eggs treated with 100 ppm chlorine was significantly lower than the control. The regression formula and correlation coefficient are shown. pathogenic agents in the wastewater of fish rearing facilities. For instance, the wastewater from the rearing facility for fishes experimentally challenged by patho gens in our institute is treated with chlorine (50 ppm for 10 min) and neutralized before being returned to natural environment. However, N. hirame eggs showed normal hatching rates after the chlorine treatment of 50 ppm for 15 min. Even under an extraordinary treatment condi tion (100 ppm for 15 min) for fish-rearing facilities, it had a limited killing effect on the eggs. Some other meth ods need to be developed for the elimination of live worm eggs.
